Abstract: Improving maternal health remains a priority in Kenya and beyond. It is essential that women get good medical care before, during and after pregnancy to reduce maternal mortality. Skilled delivery care remains low in Kenya and maternal mortality rate high regardless of numerous ongoing interventions. Antenatal care is known to promote maternal and fetal well-being. However less than 50% of women make the recommended four or more antenatal care visits, missing out on key services such as urine and blood tests, and advice on possible pregnancy complications, that determine the quality of ANC. This study examines how the number of ANC visits and the quality of those visits predict health facility use at delivery.
INTRODUCTION AND LITERATURE REVIEW
Antenatal care is the medical care a woman receives during pregnancy. This care provides a key entry point for a range of preventive and promotive health services which help to ensure healthy outcomes for the mother and the newborn. For antenatal care to be effective it has to be of high quality where all essential services are provided. Antenatal care is central to the continuum of medical care that is necessary before and during pregnancy as well as at childbirth and postpartum. It is important in reducing maternal mortality, low birth weight and perinatal morbidity and mortality [1] . It is also an opportunity for mothers to access skilled care at delivery, usually at a health facility. Despite an overall increase in the number of women receiving antenatal care [2] few women make use of health facilities during delivery. As a result high maternal mortality rates continue to be registered each year, many of which result from complications related to pregnancy and child birth [3] .
An estimated 356,000 pregnancy related maternal deaths occurred in 2008 [9] . This was a 34% decline from the 1990 levels of 546,000 deaths. However, developing countries accounted for 99% of these deaths, with 87% being in Sub Saharan Africa and South Asia. In Sub Saharan Africa every woman faces a 1 in 31 adult lifetime risk of maternal death compared with only 1 in 4300 in developed regions [10] . In order to encourage interventions aimed at reducing maternal mortality, Millennium Development Goal 5 was focused on improving maternal health [12] . The aim was to reduce maternal mortality by 75% by 2015. Between 1990 and 2008 there was only an average of 2.3 % annual decline in maternal mortality globally, way below the projected target of 5.5% annual decline by 2015. The decline in Sub Saharan Africa was 0.1% and needs to increase precipitously in order to realize the target [11] . Indeed many SSA countries have made little progress [9, 12] . The proportion of women delivering under skilled care is used as a progress indicator for reducing maternal mortality as direct measurement of maternal mortality is difficult [2, 13] .
Most maternal deaths occur during labor, delivery and the immediate postpartum period [10] due to preventable obstetric complications [14] [15] [16] . Access to a skilled birth attendant along with equipment, drugs and other medical supplies is currently promoted for preventing maternal deaths [10] . However, only 46% of patients receive such care in Africa [9] . In Kenya 43% of women delivered at a health facility with skilled care [17] . This is far below the WHO recommendation of 60% [6] . Skilled care improves delivery outcome [18, 10] ; and is used as a measure for assessing progress towards MDG 5 [9, 7] . Skilled delivery rates have improved over time [19, 9] but in Sub Saharan Africa the proportion of women receiving professional care at delivery has remained very low or increased very slightly [20] . Use of health facilities for delivery varies by socioeconomic status and place of residence [9] . Institutional births is negatively correlated with maternal age and birth order and this is more evident in Sub Saharan Africa, giving an indication than the use of health facilities for delivery in this region is a recent trend. Women living in urban areas are more likely to deliver in health facilities compared to those living in rural areas. The rate is also related with maternal education and wealth, as well as distance to health facilities.
In Kenya assisted delivery, along with institutional deliveries has ranged between 40% and 45% since the 1990s [4, 17, 18] . But this is not uniform nationwide; Mwaniki et al. (2002) and Eijk (2006) found rates between 12% to 20% in some districts [21, 22] . Numerous interventions including waiver of antenatal care fees, safe motherhood campaigns have turned out little gains [4] . The situation is complicated by the lay traditional birth attendants (TBA) previously promoted and placed in rural areas by the government and other partners [23] . The national average of deliveries by TBAs in 2008 was 28% but in many regions of the country, TBAs attend to over 70% of deliveries [18, 23] . TBAs are more popular in rural communities [24] and may be linked to the low skilled care rate.
Skilled delivery attendance is modeled as a sequelae to antenatal care attendance [4, 5, 10, 25] . It creates an opportunity to deliver interventions for improving maternal nutrition, providing health education especially with the understanding of the need for women to prepare mentally, physically and logistically for childbirth [10] and risks of unattended delivery thereby encouraging skilled attendance at birth [18] .
One study on the levels and trends in antenatal care conducted in the early 2000s based on household data from 49 African and Asian countries showed that the use of antenatal care in the developing world had incresed by 20% between 1990-2000 [8] . While the developing world has achieved great success in antenatal care coverage with over 80% of women in many of the countries having at least one antenatal care visit, many Sub Saharan African and Asian countries still have unsatisfactory levels of the WHOrecommended four or more antenatal care visits [18] . It is however encouraging that the data on trends in having at least four antenatal care visits show improvements since 1990 in most countries.
Most women in Sub Saharan Africa delay the initial ANC visit to the second or third trimester and fail to make the recommended minimum of four visits [4, 5, 24] . In Kenya over 90% of women make at least one antenatal care visit but only less than 50% reach the minimum of four thus missing out on key linked services including urine and blood tests, and monitoring of possible complications [17] . This may interrupt the quality continuum of care.
Use of skilled health providers in providing antenatal care has been increasing in most developing countries since the 1990s [9] . While doctors are the main providers in latin america and the carribean, in Sub Saharan Africa women rely pimarily on nurses and/or midwives for such care. Rarely are traditional attendants and health care providers other than nurses, and midwives reported as providers of antenatal care. There appears to be a strong association between a woman receiving antenatal care from a skilled health care provider and residence in an urban area rather than a rural area, having a higher education level and coming from a richer household [4, 9, 18] . The socioeconomic gap in antenatal care is considerably larger in countries where overall use of skilled health providers is low.
While the number of women with access to atleast one antenatal care visit is easily and regularly monitored and has improved in many countries, much has not been done in monitoring and measuring the content and quality of this care [1, 26] . Full access to antenatal care may not suffice, as many women who attend ANC do not always deliver at a health facility [26, 27] . It is necessary to evaluate if quality of ANC could predict skilled delivery care at a health facility [1, 26, 28] . The inquiry should include the salient quality attributes that may predict the care. The investigation into the quality may be set from myriad perspectives, including the structure, process and outcome. It can also be assessed by looking at the clinical quality or interpersonnal quality [1] . Tests and services by a skilled health care provider such as measurement of weight, height, blood pressure, urine and blood testing, abdomen examination, provision of iron and folic acid supplementation and tetanus toxoid examination all constitute measurement of clinical quality, in addition to provision of information on nutrition, information on nutrition, danger signs of pregnancy, delivery care, newborn care and family planning [1, 10, 15] .
So far most studies have focused on the number of antenatal care and health facility delivery. This study goes further to examine the quality of such ANC in terms of the services provided, and how that quality related with health facility delivery.
It has been reported that ANC alone could reduce maternal death rate by more than 20% provided it is of good quality and regularly attended by pregnant women [18] . However, there is scarce information about the quality of care provided during ANC in Kenya and in several other countries as well, and its role in predicting health facility delivery. This study examines the quality of care provided during antenatal care, and how this predicts use of health facilities for delivery. In this study, quality of antenatal care is based on clinical quality and only limited to measurement of blood pressure, urine and blood testing and provision of information on danger signs associated with pregnancy. An index based on these four services is developed and is used in the analysis.
The outcome variable of interest is health facility delivery. Different levels of grouping of the independent variables represent the proximity of the factors to the dependent variable being measured. Background modifying factors may influence the dependent variable indirectly while the proximate factors may have a direct effect. The background factors may also modify the association between proximate and outcome factors in some way. The main explanatory factors for use of health facilities for delivery are number of antenatal care visits and the quality of antenatal care. Possible associations between the dependent and independent variables are examined in this study.
RESEARCH QUESTIONS
Does antenatal care predict use of health facilities for delivery among pregnant women in Kenya? surveys is cross-sectional and employs a systematic two-stage cluster sampling technique to select the households to be included in the sample. The sample is always nationally representative. In the last DHS, a total of 8, 444 women aged 15-49 were interviewed. The population of interest in this study are women aged 15-49 who had a birth in the last five years preceding the survey. Data on births that occured during the five years preceding the survey was used, and the analysis
Defination of Key Variables
These concepts in the conceptual framework which are also the study variables are descrbed as follows: is restricted to the last birth to 3973 women. Information on most recent birth was used as it is for this birth that antenatal care information was available. Because this research was based on secondary analysis of publicly available data, no ethical considerations were needed before the undertaking.
Sample Design
The [17] .
Analysis Methods
Data was analyzed using Stata 11.0 statistical software. All numbers are weighted to accommodate non-response, over and under sampling. The sample was described using frequencies in percentages. Both univariable and multivariable logistic regression analyses were employed. Results are reported based on 95% confidence intervals. Three models are reported: Model 1 describes the unadjusted odds ratios, Model 2 adjusts for number of ANC visits and quality of ANC as applicable for both objectives, Model 3 adjusts for mother's age at birth, education, exposure to media, wealth index, birth order, religion, region and residencs in addition to those adjusted for in model 2. Table 1 shows the characteristics of the 3973 women aged 15-49 at the birth of their most recent child. The majority were aged 34 and below. Slightly more than 50% had their child in a health facility. As expected only 7% had no antenatal care visit and about 50 percent made four or more ANC visits. About 30% received all four services during ANC. The sample was nearly equally distributed within the five wealth quintiles, and about 70% resided in rural areas. Table 2 describes the characteristics of women who delivered in a health facility. As expected only 11% of those with no ANC delivered in a facility compared to 60% of those who had at least four visits. Only 37% of those aged 35 and above delivered in a facility. Of those who received all four services during ANC, over 65% had their children in a health facility as did 90% of those who reside in Nairobi. Table 3 shows the unadjusted odds ratios for a number of covariates. Women with four ANC visits or more were 12 times more likely to deliver at a faclity (95% CI 6.6-23.10), compared to those with none. Similarly, use of facilities for deliveries increased with an increase in the quality of care. Those who received four services were about 9 times more likely to deliver at a facility compared to their counterparts with only counteroarts with only one service (95% CI 6.3-12.5). Table 4 shows adjusted associations between health facility delivery versus number of ANC visits and quality of ANC. As indicated, Model 2 in the second panel adjusts for number of ANC visits and quality of ANC. In addition to these, model 3 adjusts for other important covariates such as age at birth, education level, birth order, level of exposure to media, type of residence, place of residence, religion, province and wealth index. The percentage of women delivering at a health facility has a significant association with four or more ANC visits (AOR 2.5, 1.1-5.9) in the multivariable analysis after controlling for quality of care and the other potential confounders. Similarly, the quality of ANC significantly predicts health facility delivery. Women who received two (AOR 2.3, 95% CI 1.61-3.18), three (AOR 3.2 95% CI 2.16-4.79) or four (AOR 4.1 95% CI 2.8-6.0) services during ANC were significantly more likely than their counterparts with only one service, to deliver at a health facility. Other covariates found to be significantly associated with health facility delivery were higher education level, lower birth order, higher level of exposure to media and place of residence. Women who resided in Coast, rift valley and western provinces were less likely to deliver at a health facility compared to those in Nairobi. Also the likelihood of delivering at a facility increased with an increase in wealth.
RESULTS

Sample Description
Characteristics of Women Delivering in a Health Facility
Association between Health Facility Delivery and Dependent Variables
Examining Weather Quality and Number of ANC Visits Influence Health Facility Delivery
DISCUSSION
In the introduction, the need for quality antenatal care was highlighted as a way to improve maternal well being [1, 4, 5, 10] and in turn lead to reduction in maternal mortality [1] . It provides a crucial link in the continuum of care necessary during pregnancy, childbirth and postpartum. It was also noted that pregnant women should have the recommended four or more antenatal care visits so they do not miss out on the key services such as monitoring of blood pressure, counselling on complications that might arise during [10, 29] , and that ANC provides an opportunity for women to be encouraged to make use of skilled care at health facilities during delivery [18] . In Kenya, while nearly all women who had a birth in the five years preceding the 2008/2009 demographic health survey had at least one ANC visit, less than fifty percent had the recommended four. In addition, not all women receive the recommended services during these visits. Furthemore, findings from this study show that only 47% had their last birth under skilled care at a health facility. This study examined the role antenatal care plays in predicting health facility use for delivery. Specifically, number of ANC visits and quality of these visits in influencing health facility delivery among women in Kenya was assessed.
In interpreting the findings a few limitations should be considered: since the DHS is crossestional, causality cannot be established. Also while there is a wide range of services provided during ANC, this study was limited to only four clinical services and by no means captures the wide range of care. The rate of skilled delivery has been shown to be less than 50% in Kenya and indicates that the country still has to step up interventions for reducing maternal mortality. The results demonstrate the association between number of antenatal care and quality of this care and health facility delivery. Consistent with studies by others [4, 15, 18] , findings from this study show that number of ANC visits mattered in predicting health facility use for delivery. Women with more antenatal care visits were more likely to deliver at a health faciltity. The effect of antenatal care illustrates the roles that care during pregnancy has in informing women of the importance of delivering at a health facility. It follows therefore that women who utilize pregnacy care are also more likely to seek skilled care for delivery [29] . It is likely that these women have similar characteristics that cause them to have similar health seeking behaviour, such as higher education and higher exposure to media.
Quality of antenatal care has been recognized as a determinant in the use of health services [5] . This study has demonstrated a positive and significant association between women who receive more services during antenatal care and delivering under skilled attendance at a health facilty. It follows that not only ANC visits but the care provided during the visits completes the continuum of care necessary to ensure maternal health and hence reduce maternal mortality.
The main conclusions from this study are that the number of antenatal care visits together with the quality of these visits play a significant role in predicting health facility use for delivery, among women in Kenya. Women with more ANC visits as well as those receiving more services are more likely to deliver at a health facility than those with fewer visits and those receiving less services respectively. Other important covariates for facility delivery that were identified include level of education, exposure to media, and wealth. Interventions therefore, should not only be targeted at encouraging more number of ANC visits, but at ensuring that the required number of services is provided during these visits as well. Women should be educated on what services to expect when they attend ANC, so that they are able to demand these services.
